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ABSTRACT 



A smart network interface device (SNID), connects between 
the drop cable of a telephone line and customer premises 
wiring. To provide backup for the telephone line service, the 
SNID includes a wireless-to-laDdline interface. In response 
to detection of a fault in the telephone line, a controller 
activates a switch in the SNID. The switch changes the 
connection of the customer premises wiring over from the 
telephone line to the wireless-to-landline interface. When 
service switches to wireless communication, the wireless- 
to-landline interface registers with the public wireless tele- 
phone network. That wireless network assigns a tenqxirary 
directory number to the interface and instructs the public 
switdied landlinc telephone network to forward all subse- 
quent calls for the customer through the wireless network 
using the temporary directory. All subsequent incoming and 
outgoing calls to and from the customer premises tel^hone 
utilize wireless communication. To the customer, however, 
the service essentially is indistinguishable from service 
provided via the telephone line. 

21 Claims, 2 Drawing Sheets 
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SNID WITH WIRELESS BACiOJP 
TECHNICAL FIELD 

The present inveDtion relates to a smart network interface 
device (SNID) for coupling customer premises wiring to the 
subscriber's loop or drop cable of a telephone network, 
wherein the SNID includes a wireless telephone transceiver 
to provide backup service via a wireless telephone network. 
The present invention also contemplates interactions with 
the telephone network and the wireless network to provide 
a seemless transition between the primary telephone service 
and the backup wireless telephone service. 

BACKGROUND ART 

Telephone communication has become a virtually ubiq- 
uitous aspect of modern life, paiticularly in developed 
countries such as the United States. In such countries, 
subscribers have come to depend on the telq>hone network 
to provide fast, dependable communication whenever 
needed. 

Particulariy in residential settings, the customer premises 
wiring connects telephone station equipment to a central 
ofSce switching system via a hardwired line. The line to the 
customer premises may take many different fonos in the 
field, but most telephone circuit installations still utilize a 
twisted wire pair type loop or drop for at least the last 500 
feet into the customer premises. The drop cable may lun 
along telephone poles and from an aerial terminal to a 
network interface device on the customer premises. 
Alternatively, the drop cable nuiy run underground from a 
pedestal to the network interface device. The network inter- 
face device in turn connects the drop cable to the customer 
premises wiring. The customer premises equipment (CPE), 
e.g. telq)hone stations and the like, connects to the customer 
premises wiring. 

Installations of the type described above generally are 
extremely dependable. However, even sudi installations are 
subject to occasional failures. For examine, a loop or drop 
cable run from telephone poles as an aerial installation may 
deteriorate over time due to exposure to atmospheric con- 
ditions. As another example, persons unaware of the route of 
an underground drc^ cable who are digging up the property 
for some reason may inadvertently cut the buried cable. 

Repair of damaged outside plant, particularly drop cables, 
is labor intensive and expensive. If a local telephone com- 
pany has only limited repair or installation technicians 
available, there will be times when the demand for their 
labor will result in work backlogs. At such times, it may take 
a week or more to repair a damaged drop cable. There are 
also times when a segment of the local tel^one network, 
for example a central c^ce and all network elements oper- 
ating out of that office, fail for some reason. Most telq)hone 
subscribers, who have come to expect ever-present ubiqui- 
tous telephone service, quickly become irate if the telephone 
company does not restrae the interrupted telephone services 
quickly. Also, loss of telephone service prevents persons 
from reporting emergencies. 

Furthermore, certain landline telephone service subscrib- 
ers have special needs requiring guaranteed uninterrupted 
service. For exan^le. many elderly and infirm persons rely 
on such guaranteed telephone service to permit them to 
report injuries or Ulness to people who can provide emer- 
gency assistance. With such a special guaranteed service, a 
telephone company will guarantee to repair any line faults 
within a specified short period of time and to supply the 
customer with alternate telq>hone service (e.g. a cellular 
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telephone) until the repair is conq)leted. With sudi a service, 
however, the customer is aware of the fault Also, in many 
cases, the customer must find some way to report the fault 
even though that customer's telephone service is inopera- 

5 tive. The subscriber is without service until the telq>hone 
company can deliver the alternate telephone. The telephone 
company must dispatch repair people quickly and must 
arrange delivery of the alternate tel^hone. 
U.S. Pat. Nos. 4,8S7a90 and 5.185,779 to Dcp et al. 

10 disclose an alarm system with a digital communicatee that 
normally reports alarms via a dial-up connection over the 
subscriber's telephone line. The system includes a line fault 
detector, a cellular interface and a cellular transceiva. In the 
event of a line fault a relay switches the tip and ring 

IS connections for the digital communicator as well as die 
house tclq)hones to the cellular interface. Hie digital com- 
municator then rep(^ alarms via a cellular telephone call 
through interface and transccivar. The relay latches the 
customer premises connections to the interface so that all 

20 conmiunications go through the cellular link until there is a 
manual reset Apparentiy. in this condition persons in the 
house can make telephone calls frx>m telephones through the 
interface and the cellular transceiver. The Dop et al. system 
is principally designed for reporting alarm conditions. As 

^ such, the system does not provide a seemless back-up for 
nonaal telephone communications to and from tiie customer 
premises equipment. For example, with the I>op et al. 
system, an inoperative telephone line would prevent recep- 
tion of incoming telq}hone calls directed to the customer's 

^ normal landline telephone number. 

From the above discussion it becomes apparent that a 
need exists to provide an effective efficient back-up to 
normal wireline based telephone communication services 
and that such service should provide full incoming and 
outgoing telephone services in a manner that fuUy emulates 
normal telephone operations. 

DISCLOSURE OF THE INVENTION 

The present invention addresses the above stated needs by 
providing an automatic wireless backup communication 
service. The wireless back-up service relics <mi an improved 
network interface device, refened to as a smart network 
interface device (SNID), which inooiporates a line fault 

45 detector and a wireless-to-landline interface. Activation of 
the wireless-to-landline interface also initiates automatic 
processes within the landline telephone network and/or the 
wireless telephone network to establish the alternate service 
in such a manner diat the changeover in service to the 

jQ tiackup appears transparent to a user at the customer pre- 
mises. For example, all calls to the subscriber's normal 
landline telephone number are automatically forwarded to 
the customer premises via the wireless telephone link and 
the wireless-to-landline interface. 

55 In accord with the present invention, tiie SNID includes a 
switch for selectively connecting customer premises wiring 
to the wireless-to-landline interface. In normal operation, the 
switch connects the landline telephone loop to the customer 
premises wiring. If a fault is detected, die detector triggers 

60 a oontroUer within the SNID. The controller activates the 
switch to connect the customer premises wiring to die 
wireless-to-landline interface. 

The wireless-to-landline interface provides two-way 
wireless telq>hone type communication. In the preferred 

65 embodiment, the wireless-to-landline interface conqirises a 
wireless telephone transceiver and a landline interface. The 
landline interface includes circuitry to provide dial-tone. 
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off-hook detection, dialed digit collection and processing. office switch 11, of the local telephone networic connects 

ringing signal generation, etc. To the telephone equipment at through telephone line loop circuitiy to subscriber premises, 

the customer premises, the wireless-to-landline interface By way of an example, the end office switch 11 may be a 

emulates a POTS type telephone loop. The landline interface 1 AESS or 5ESS switching system sold by American Tele- 

IH'ovides aU signal and/or protocol conversions necessary to s phone andTelegrq)h. Although not shown, the loop circuitry 

jffovide two way signaling and voice conununication ^j^y include a variety of tedinologies. such as subscriber 

between the customer premises telephone equipment and the carrier (SLC) systems, to combine traffic for a number 

wireless link through the wireless transceiver. ^^^^^^ j^jis between the subscriber premises and 

When the detector notifies the controller of the fault and ^f^^c switch 11. However, generally the final drop 

the controller activates the switch to connect the customer customer premises comprises a twisted wire pair. The 

premises wiring to the wirelcss-lo-landline interface the ^^^^ connects to a number of telephone 

conlroUer also issues a wake-up command to the wireless- ^^^^^^ ^3 ^^^^ 

to-landline interface. In response, the interface goes from a ^ , . - \e u - ^ 

stand-by coodiUon to an active condition and performs all ^O. 1 also shows a customer i^ermscs 15 havmg tiic 

processing (including any necessary wireless network primary and backup services conten^latcd by the jxesent 

signaling) to initialize the wireless coimnunication capabil- invention. A wired telephone line 17, typically including a 

ity. Once activated, the customer can make and receive twisted wire drop to tiie subscriber premises 15, connects 

outgoing calls in the normal manner. Often, the customer from the end office switch 11 to a smart network interface 

wUl not notice any change in service. device (SNID) 19. The SNID 19 is mounted on the outside 

In a preferred embodiment, the wireless-to-landline inter- of the house at the subscriber premises and provides a 

face provides cellular telephone type service. In response to 20 normal connection from the drop cable of loop 17 to twisted 

the wake-up instruction, a cellular transceiver in the wire pair type subscriber premises wiring 21. The subscriber 

wireless-to-landline interface executes a registration proce- premises wiring 21 in turn connects to customer premises 

dure with the serving cellular carrier system, typically with equipment ^own as telephone stations 23. The SNID is the 

the local serving mobile telephone switching office (NfTSO). demarcation point between the public network elements and 

As part of that registration, the cellular system MTSO 25 the subscriber premises wiring. 

assigns a temporary directoiy number to the cellular frans. ^ ^^^^ ^.^ ^^^^ invention, the SNID 19 

ceiver and forwards a command to the W«>P"«V«^^^^^ includes interface and iansceiver circuitry (as discussed 

^^^^^^^^^^^""f ^"^^ custon^s cormnunication, as a 

normal VOVS number to the temporary directory number. ~* , ' yx^JrL^^ wuwwm 

T*u * *u A f 1™!:^ x4-rcrv c»~.i;*c backup to the normal landlme telephone conumxnicaUons. 

in the preferred medial of operation, the MTSO supplies 30 pjg f^^^^ ^ ^^^^ ^ comiected to the SNID 19 for 
a signal to die central office switching system indicating the *xvj. * aiiww*, ««« . ^. . , . 
registration. Thesignalidentifiestficai^omerpremiscs%.g. sending and receiving telq>hone ccmmumcation signah via 
vifdie normal landline telephone number. The signal from appropriate channels of the wireless telephone networic 
the MTSO also includes the assigned temporary directory Any wireless telq)hone network may be used to carry die 
number in the signal sent to the central office switching backup service communications. In the presentiy preferred 
system. In response to the signal from the MTSO, the central embodiment, the wireless telephone network is a cellular 
office switching system activates call f<»i^arding with telephone network. FIG. 1 therefore shows a mobile tele- 
respect to the customer's line. Subsequently, the central phone switching office (MTSO) 27 and one of the base 
office switching system forwards all telephone calls for the station transceivers 29, of die cellular network servicing the 
customer's landline telephone number to the MTSO. using area around the subscriber premises 15. 
Uie assigned tempaary direcUay number. The MTSO in turn m:SO 27 connects to one or more of the switching 
routes all such calls via cellular communication and the ^^^^ ^ landline telephone networic such as the 
transceiver in die SNID to the customer premises wiring and ^f^^ |j ^ qjptopriate line os trunk circuits. A number 
the connected customer premises telq)hone equipment. To telephone lines connect die MTSO to each base station 
the customer, such caUs appear as normal incoming tele- 29. The base station 29 provides two-way signal conversion 
phone calls. between the signal fonnats on the wireless channels canying 

Additional objects, advantages and novel features of the telephone communications witfiin the particular cell and 

invention will be set f<Hth in part in the description which sigx\s^ formats on the lines to the MTSO 27. The MTSO 

follows, and in part will become apparent to those skilled in 27 also conducts wireless signaling widi cellular telephones 

die art upon examination of the following or may be learned ^ through die base station 29. to set-up and tear down cellular 

by practice of the invention. The objects and advantages of telephone call sessions, to register roaming subscribers* 

die invention may be realized and attained by means of the cellular stations, etc. 

instrumentalities and combinations particularly pointed out ^ y^^^ ^^^^^ 29 provide cellular 

in the appended claims. telephone service to mobile and portable cellular telqAone 

BRIEF DESCRIPTION OF DRAWINGS 55 units, schematically represented by cellular handset 31, in 

HG. 1 is a simplified block diagram of a telephone ''''Tt.^^^J^^'^^ thepresent invention, 

company networi^TceUular telephone network and a cus- when l^-f^-^^J^^^ tSl'^SJ^^n « « ^rO/TD 

tom^ premises installation implementing the concepts of '"""^^^^i?^^^^ ^9 ^ ^ 

die present invention. a rtvmimg beUular s^^^^^^^ 

Jll ^ ^. . I J- jr fio Station 29 will provide cellular telephone service through the 

FIG.2isafunrti^^ ^ SNTO 19 to theTustomer premisc^lephone equipment 23. 

interface device (SNID) for use in the customer prermses ^ . *^ . , 

installation illustrated in FIG. 1. The central processing umt of die MTSO 27 also connects 

to a multi-services platform (MSP) 33 via an appropriate 

BEST MODE FOR CARRYING OUT THE data link. For example, die data link might provide a 9600 

INVENTION ^ baud data channel over a line to die MSP platform 33. The 

FIG. 1 provides a simplified representation of a commu- MSP 33 jxovides an interface to die end office switoh 11 

nication system in accord with the {^sent invention. An end permitting external programming of certain functions of the 
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switch 11. Id accord with the present inventioD. the MTSO 
27 will activate a call forwarding feature when the SNID 19 
registers as active with the MTSO 27. 

The MSP 33 connects to the end office switching system 
11 via a recent change-memory administration channel 
(RC-MAC). RC-MAC is a data link to the processor of the 
switching system 11 for inputting data into the translation 
tables used by the end office switching system 11 to control 
switched communications operations with regard to each 
subscriber's line. The MSP 33 is a processor for receiving 
various service change instructions, including those from the 
CPU of the MTSO 27 and from other sources. The MSP 33 
processes the instructions as necessary to make them com- 
patible with switch progranuning and forwards the pro- 
cessed instructions to the switching system 11 to diange 
specific relevant translation table data stored in the memcH^ 
of the switching system. 

Opaation via an RC-MAC channel to change data in a 
switching system relating to call forwarding is described in 
U.S. Pat No. 5,012.511 to Hanle et al.. tiie disclosure of 
which is incorporated herein in its entirety by reference. The 
MSP 33 is the same as or substantially similar to a processor 
used in the patented system to process various translation 
memory change requests, both from RC-MAC terminals and 
a voice response unit. 

The MTSO 27 has a number of directory numbers 
reserved for use by roaming subscribers. These numbers are 
refeired to as "temporary directory numbers*. The MTSO 
assigns one tenq>orary directory number to each roaming 
subscriber's cellular telt^hone, as part of the registration 
procedure when the roamer*s telephone enters the area 
serviced by the MTSO 27. The cellular transceiver in die 
SNID 19 has a unit identification, and the MTSO 27 
recognizes the SNID transceiver as a valid unit having 
service through the MTSO 27. However, the cellular system 
does not assign a normal cellular telephone number to the 
SNID 19. for regular full time cellular service. Instead, the 
MTSO 27 treats the SNID 19 as a roaming subscriber. The 
MTSO 27 therefore assigns one of the tenqxurary directofy 
numbers to the SNID 19 when the cellular transceiver in the 
SNID 19 becomes active after inteth^tion of landline 
telephone service through loop 17. 

When the MTSO 27 assigns a temporary directory num- 
ber to the SNID 19. the CPU of the MTSO 27 supplies a data 
message to the MSP 33 identifying the SNID 19 (e.g. by 
landline telephone number or by the transceiver 
identification). The message includes the assigned ten[qx>- 
rary directoiy number. The MSP identifies the loop 17 from 
the identification of the SNID and compiles a call forward- 
ing instruction in appropriate format fc^ loading into the 
profile data associated widi the loop 17 in the memory of the 
end office switching system 11. The MSP 33 forwards that 
instruction over an RC-MAC channel to the processcx- of the 
end office switch 11. In response* the processor of the 
switching system 11 activates call forwarding with respect to 
the loop 17 and loads the ten^xnaiy directory number into 
the q)propriate memory location. 

Subsequently, the end office switch 11 forwards calls for 
the telephone number assigned to loop 17 using the assigned 
temporary directory number. The switch 11 routes each such 
call to the MTSO 27, in such a manner that tfie MTSO can 
identify the ten^>orary directory ntmiber. In response to the 
call now directed to the assigned temporary directory 
number. MTSO 27 and base station 29 provide cellular 
routing of the call to the SNID 19 and the customer premises 
equipment 23. 
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FIG. 2 illustrates the structure of a SNID 19. of the type 
used in the present invention. The SNID 19 includes two 
RJll jacks 41. 43. The end of the drop cable of telephone 
line 17 terminates in an RJll plug (not separately shown). 

5 Insertion of the plug on line 17 into the RJll jack 41 
provides the physical and electrical connection of the SNID 
19 to the telephone line. An end of the customer premises 
telephone wiring 21 terminates in an RJll plug (not sepa- 
rately shown). Insertion of the plug on the wiring 21 into the 

10 RJ 1 1 jack 43 provides the physical and electrical connection 
of the SNID 19 to the customer premises wiring. 

A two position switch 45 selectively connects the active 
pair of wires from the RJll jack 43 to either: (1) die active 
pair of wires of the RJl 1 jack 41 or (2) a two-wire line port 

15 of a wireless-to-landiinc interface. The switch 45 will 
remain in each state or position until triggered to change to 
the other position. In the normal operating position (1). the 
switch 45 connects the active twisted wire pair of the 
customer premises wiring 21 from RJll jack 43 through to 

20 the active pair of wires of RJll jack 41. and through RJll 
jack 41. to the drop cable of the telephone line 17. In the 
alternative operating position (2). the switch 45 connects the 
active twisted wire pair of the customer premises wiring 21 
from RJll jack 43 to the two-wire line port of the wireless- 

^ to-landline interface. 

The wircless-to-landline interface provides two-way 
wireless communication, for wireline equ^ment connected 
thereto. In the presentiy preferred embodiment shown in 
FIG. 2. the wireless-to-landline interface comprises a 

^ landline-to-cellular interface 49 and a cellular transceiver 
51. In the alternative operating position (2). the switch 45 
connects the active twisted wire pair of the custcnner pre- 
mises wiring 21 from RJll jack 43 to tiie two- wire line port 
of the landline-to-cellular interface 49. 

The switch 45 dianges between two latched states in 
response to one or more control signals from a controller 47. 
The switch changes from the normal line-connected state (1) 
to the second state (2) connecting the interface 49 in 

^ response to a control signal from toe controller 47 triggered 
by a line fault detection, discussed more below. The con- 
troller 47 resets the switch 45 from the second state (2) to the 
normal line-connected state (1). In response to a manual 
reset input by a repair technician. 

45 As noted, in the second position (2). the switch 45 
disconnects the line 17 and connects the active twisted wire 
pair of die customer premises wiring 21 to the landline-to- 
cellular interface 49. The landline-to-cellular interface 49 in 
turn couples the customer premises wiring, connected 

50 through the RJll jack 43 and the switch 45. to the cellular 
transceiver 51. The landline-to-cellular interface 49 presents 
a two-wire telq}hone a|^arance to the switch 45 and 
through the switch and the RJll jack 43 to the customer 
premises wiring 21. Through this two-wire port connection. 

55 the interface 49 emulates a POTS type analog telephone 
loop from an end office type telephone switching systent 
The interface 49 provides line voltage, dial-tone, off-hook 
detection, digit collection and processing, ringing signal 
generation, etc. over the two- wire connection to the cus- 

^ tomer premises wiring 21. To customer premises telqihone 
equipment 23 connected to the wiring 27. the connection 
tlmHigh switch 45 to the interface 49 electrically appears 
virtually the same as the connection dirough the switch 45 
to the drop cable of the telq>hone line 17. 

65 The landline-t>cellular interface 49 provides all neces- 
sary protocol and/or signal fonnat conversions between the 
signals on the two-wire line side and the signals going to and 
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from the cellular transceiver 51. Fot exan^lc. assuming tfiat installed in some location where it is relatively convenient 

the transceiver 51 is AMPS con^liant the interface 49 will for telephone company technicians to access the SNID. For 

detect dial pulse or DTMF digits representing a telephone example, in a single family home, the SNID 19 normally is 

number dialed in on one of the stations 23. rccogniie the end installed on an exterior wall of the dwelling. The SNID 19 

of digit input, and dien supply the number as a digit string s therefore includes a protective housing 63 enclosing all of 

followed by a *SEND' command over the appropriate input the connections and electronic con^nents of the SNID. 

connection to the cellular transceiver 51. Such an input as noted above, the switch 45 normally connects the 

causes the transceiver to initiate an outgoing call through a customer premises wiring 21 to the drop cable of the 

base station transceiver 29, the MTSO 27 and one or more telephone line 17. Persons in the customer premises make 

switches 11 of the PSTN. U.S. PaL No. 4,658.096 to West, lO and receive telephone calls, using the customer premises 

Jr. et al. discloses an early example of the landline-to- telephone equipment 23, via the line 17 and the end office 

cellular interface 49. switching system 11 in the normal manner. Assume now that 

The cellular transceiver 51 is a standard cellular trans- a fault occun, f(x cwaplt the drop cable portion of die line 

ceivcr unit, without the normally associated control head <x 17 is accidentally cut. 

handset. The interface 49 connects to the transceiver 51 in 15 j^^jj detector 53 recognizes the loss of line voltage, 

place of the control head or handset The cellular transceiver caused for exanq)le by a cut line, as a line fault. In response, 

51 operates in compliance with the communication proto- (jje detector 53 provides a fault indication signal to the 

cols used by the base station and MTSO of the cellular controller 47. The controller activates the switdi 45. the 

system serving the particular subscriber. For example, if the interface 49 and the cellular transceiver 51 in response to the 

cellular system is an AMPS system, then the cellular trans- 20 f^^^ indication from detector 49. The switch 45 dis- 

ceiver 51 is an AMPS compliant transceiver. Those skilled connects the customer premises wiring 21 horn the RJll 

in the art will recognize that a variety of other cellular or ja^k 41 and die line 17 and connects ttie customer premises 

wireless tele^^one transceivers could be used, wiring 21 to the twisted wire pair port of the landline-to- 

When activate, the cellular transceiver 51 sends and cellular interface 49. The interface 49 begins its operations, 

receives voice frequency information modulated in the rcl- e.g. monitoring the customer premises wiring 21 for off- 

evant cellular telephone RF frequency range via the antenna hook and dialing for an outgoing call. 

25 and the cellular telephone network. The interface 49 and activation, the cellular transceiver 51 executes a nor- 

cellular transceiver 51 thus provide two-way teiq>hone xaai routine to register as an active unit with the cellular 

conomunications for customer premises telephone equip- system serving the transceiver's current location. Because 

ment coupled to wiring 21. as discussed in more detail ^ the SNID 19 actually is a fixed position installation, the 

below. cellular transceiver 51 will execute its registration procedure 

The controller 47 may take the form of a hard-wired logic through standard signaling communications with one local 

circuit Alternatively, the controller 47 may conqjrise a base station 29 and the MTSO 27. As noted above, the 

programmed microprocessor with associated read only MTSO 27 considers tfie transceiver 49 as a valid cellular 

memory (RAM) and random access memory (ROM). unit, albeit of a roaming subscriber. 

The SNID 19 also includes a line fault d^ector 53. As part of the roaming subscriber registration procedure, 

coupled to sense the condition of the telephone line 17 the MTSO 27 assigns one of its temporary directory num- 

connected to the SNID 19 through fte RJll jack 41. A bcrs to die transceiver 51 in the SNID 19. The CPU of the 

variety of telephone line fault detector circuits are known ^ MTSO 27 supplies a data message containing the assigned 

(see e.g. above dted Dop et aL Patents). Typically, such a temporary directory number and an identification of the 

circuit senses the voltage and/or current on the line. For SNID 19 (e.g. by landline telephone number or by the 

example, a loss of line voltage might indicate eidier a cut transceiver identification) to the MSP 33. The MSP 33 

line 17 or a faUure of the end office switching system 11. The identifies the loop 17 from the identification of the SNID 

line fault detector 53 provides a fault indication to the contained in the message and compiles a call forwarding 

controller 47 to activate the switch 45, the interface 49 and instruction in appropriate format for loading into the profile 

the cellular transceiver 51. data associated with the loop 17 in the menKxry of the end 

The active elements of the SNID 19 normally receive office switching system 11. The MSP 33 forwards that 

power from a power supply circuit 55. In the illustrated instructionovcr an RC-MAC channel to the processor of the 

embodiment, the power supply 55 draws power from the AC 50 end office switch 11. In response, the processor of the 

mains of the customer premises via an AC plug 57. switching system 11 activates call forwarding with respect to 

Alternatively, the power supply 55 could include a trickle the loop 17 and loads the temporary number into the 

charge circuit and draw operating power from the telephone appropriate memoty location. 

line 17. Once activated and registered, the cellular transceiver 51 

In most installations of the SNID 19, it is impOTtant to 35 provides standard two-way cellular telq)hone call services 

provide reliable telephone service at all times. In this regard, through the cellular network, and the interface 49 and the 

die telephone services should not be suscqjtiWe to power switch 45 make those services available to persons at the 

system failures. Accordingly, the SNID 19 includes or premises 15 via die customer premises equipment 23. Per- 

connects to a back-up battery 59 which provides power to sons at the customer premises 15 can make and receive calls 

the active elements of the SNID when power supply 55 docs eo from the equ^ment 23 in the nonnal manner, but such calls 

not receive power from the AC mains via the plug 57, e.g. now go dirough die interface 49. the cellular transceiver 51 

due to a power failure. When the power mains system is and the cellular network. The end office switch 11 forwards 

active, a battery charger 61 maintains the charge on the calls for die telephone number assigned to loop 17 via the 

back-up battery 59. cellular system using the assigned ten^raiy directory num- 

Ukc a NID. die SNID 19 of the present invention serves 65 b^r. 

as the demarcation point between the public netwcrk(s) and Consider first an outgoing call. When a user at die 

the customer premises wiring. The SNID 19 nonnally is customerpremises 15 wants to initiate a telephone call while 
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the cellular transceiver 51 is active, the user takes a statioD 
23 off-hook. The landiine-to^Uular interface 49 connected 
to the customer premises wiring 21 through switch 45 and 
RJ II jack 43 detects the off-hook and supplies dial tone. The 
user then dials in the telephone number digits In the nonnal 
manner. The landline-to-cellular interface 49 detects OTMF 
or dial pulse digits representing a telephone number, recog- 
nizes the end of digit input, and then supplies the number as 
a digit string followed by a 'SEND* conmumd to the cellular 
transceiver 51. In response, the transceiver 51 initiates a call 
through the base station 29 and the MTSO 27. The telephone 
call goes through one or more switches of the PSTN, for 
example through end office switching system 11. to the 
destination station identified by the dialed digits. e.g. to 
telephone station 13 shown in FIG. 1. Once the connection 
is set-up. the cellular transceiver 51 conmuinicates via 
wireless transmission and reception through antenna 25 with 
the transceiver in base station 29. 

For example, voice frequency signals from the off-hook 
station 23 go through the wiring 21 and the interface 49 to 
the outgoing analog audio input of the transceiver 51. The 
transceiver 51 in turn modulates the outgoing voice fre- 
quency information using the assigned frequency and appro- 
piate modulation tediniques utilized on the particular cel- 
lular network and applies the modulated RF signal to the 
antenna 25. The antenna radiates the modulated signal fcr 
wireless transmission to the antenna associated with base 
station 29. That antenna siq}plies the relevant fr^uency 
channel to a transceiver in the base station 29 for demodu- 
lation. The demodulated signal is properly formatted and 
transmitted over a telephone line or trunk circuit to die 
MTSO 27. The MTSO routes the signal through die end 
office switching system 11 to the other party's telephone 
station 13. and the station 13 provides an audio ou^ut 
thereof to the other party. 

In the (^jposite direction, when the called party speaks, 
the station 13 supplies die audio information through the 
telephone line to the end office switching system 11. The end 
office switching system 11 forwards the audio information to 
the MTSO 27. and the MTSO forwards that information 
over the line or trunk circuit to the transceiver in base station 
29 that is serving the present call. The transceiver in base 
station 29 modulates and broadcasts the audio information 
using the appropriate modulation technique and the assigned 
frequency. 

The antenna 25 receives the broadcast signal and supplies 
that signal to the cellular transceiver 51. The cellular trans- 
ceiver 51 demodulates the received RF signal to recapture 
the voice frequency information from the assigned cellular 
channel The transceiver 51 supplies the voice frequency 
information to the iandJine-to-cellular interface 49. The 
interface 49, in turn, supplies the incoming audio signal, at 
a level compatible with a standard telej^ne. through the 
switch 45 and the RJll jack 43 to the customer premises 
wiring 21. The off-hook station 23 connected to wiring 21 
provides an audio output to the calling party at the premises 
15. in the normal maimer. 

Consider now the processing of an incoming call. Assume 
for example, that a person at station 13 calls the customer 
premises 15 at some time after the line 17 was cut. The user 
takes the station 13 off-hook and dials the digits of the 
noimal iandline telephone number assigned to the line 17 
and the customer premises 15. As part of its processing of 
the call to the nimiber of line 17, the processor within the end 
office switching system 11 accesses the subscriber profile 
information associated with the telephone number assigned 
to the line 17. Under the present circumstances, the profile 
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information will indicate that call forwarding is active and 
will identify the fcrwarding number, in this case the tem- 
porary directory number that the MTSO 27 assigned to the 
cellular transceiver 51. 

5 Based on the subscriber profile information, the end office 
switching system 11 forwards the incoming call to the 
MTSO 27, As part of the forwarding, the end office switch- 
ing system 11 indicates to the MTSO 27 that the call is for 
the tenqx>rary directory number, i.e. as currently assigned to 
the transceiver 51. 

The cellular transceiver 51 processes cellular call related 
signaling messages exactly as does a standard cellular 
telephone. In the present example, the cellular transceiver 51 
monitors paging or signaling messages on the cellular wire- 
less communications and responds to an addressed paging 
signal from the MTSO 27 and base station 29 representing 
the presence of (he incoming call. The cellular transceiver 51 
interacts with the base station 29 and die MTSO 27 to 
receive , die incoming call. 

2g The cellular transceiver 51 will provide an appropriate 
signal indicating the presence of the incoming call to the 
landline-to-cellular interface 49. In response, the interface 
49 applies a ringing voltage to the two-wire connection. The 
ringing voltage goes through the switch 45, the RJll jack 43 

2^ and the customer premises wiring 21 to the customer pre- 
mises telephone equipment 23. In response, one or mere 
telephones at the premises 15 ring. 

When a person at the premises 15 answers the incoming 
call by lifting the handset of one of the stations 23. a ring-trip 

3Q detector in the landline-to-cellular interface 49 senses this 
state transition and terminates the ringing voltage. The 
interface 49 signals the answer condition to the cellular 
transceiver 51 and provides a two-way voice grade analog 
circuit between the two-wire connectioo to the tel^hone 

35 station 23 and ^e voice frequency processing circuitry of 
the cellular transceiver 51. The cellular transceiver 51 then 
provides an answer message to the cellular network, and 
two-way voice communication commences on the assigned 
frequency channels in substantially the same manner dis- 

^ cussed above relative to the outgoing call example. 

At some later time, the telephone company will dispatch 
a repair crew to repair the cut drop cable portion of the 
telephone Line 17. At that time, one of (he repair technicians 
will open the housing 63 and manually activate a reset 

45 switdi 6S connected to the controller 47. In response, the 
controller 47 deactivates the cellular transceiver 51 and the 
Iandline interface 49. The controller 47 also resets the switch 
45 to the nonnal operating position (1). In that position, the 
switch 45 connects the customer premises wiring 21 through 

50 to the drop cable of the telephone line 17. At the time of the 
reset of the SNID 19, the technician will also communicate 
widi the switching system 11. using normal maintenance 
procedures, to cancel call forwarding with respect to the 
telq)hone number assigned to the line 17 and the customer 

55 premises 15. Persons at the premises 15 can make and 
receive telephone calls via the line 17 in the normal manner. 

When the controller 51 deactivates the cellular transceiver 
51 . the MTSO 27 recognizes that the transceiver is no longer 
active and lists the tenq»orary directory number as available 

60 for reassignment 

While this invention has been described in coimection 
with what is presently considered to be the prefcired 
embodiment, it is to be understood that the invention is not 
limited to the disclosed embodiment but, on the contrary, is 

65 intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. 
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We claim: 

1. A system providing primaiy and back-up communica- 
tion capabilities to and from a customer premises, compris- 
ing: 

a public switched network con^ffising a switching system 3 
and a communication line circuit running from the 
switching system to a point of demarcation on the 
customer premises; 

a public wireless communication netwa-k comprising a 
mobile switching office in comnuinication with the 
switching system and a wireless base station trans- 
ceiver coupled to the mobile switching office; 

a communication device at the customer prenuses; 

customer premises wiring connected to the conmiunica- 15 
tion device and running to the point of demarcation; 
and 

a smart network interface device at the point of 
demarcation, wherein the smart network interface 
device con^ses: 20 

(a) a first coupling coimected to the customer [x^emises 
wiring; 

(b) a second coupling connected to the conununication 
line circuit; 

(c) a wireless transceiver for two-way communication 23 
via the base station transceiver and the mobile 
switching office of the public wireless communica- 
ticm network; 

(d) an interface, coupled to the wireless transceiver, 
providing signal or protocol conversions between 30 
signal formats or protocols used by the wireless 
transceiver and signal formats a protocols used on 
the line circuit; 

(e) a selectively operative switch, connecting the first 
coupling to the second coupling in a first selective 35 
switch state and connecting the first coupling to the 
interface in a second selective switch state; 

(f) a fault detector for monitoring status of the line 
circuit and providing an indication signal in response 
to detection of a fault; and 40 

(g) a controller, responsive to the indication signal, for 
activating the switch to transition to the second 
selective switch state and causing the wireless trans- 
ceiver to register as active with the public wireless 
communication network; 45 

wherein call forwarding is activated with respect to the 
communication line circuit of the public switched 
network in response to the registration of the wire- 
less transceiver, such that a call intended for the 
communication line circuit will be forwarded so 
through the public wireless conununication network 
to the wireless transceiver. 

2. A system as in claim 1, wherein the communication line 
circuit comprises a telephone line. 

3. A system as in claim 2. wherein at least a portion of the ss 
telephone line comprises a twisted wire pair. 

4. A system as in claim 2, wherein the customer premises 
wiring con^ses a twisted wire pair. 

5. A system as in claim 1. wherein the public switched 
network comprises a telephone networL 60 

6. A system as in claim 1, wherein the public wireless 
communication network coirpises a wireless td^hone 
network. 

7. A system as in claim 6, wherein the wireless telephone 
network corofxises a cellular telephone network. 65 

8. A system as in claim 7. wherein the wireless transceiver 
comprises a cellular telephone transceiver. 
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9. A system as in claim 8. wherein the interface oon^ses 
a Undiine-to-cellular interface. 

ID. A system providing primary and back-up communi- 
cation capabilities to and from a customer premises, com- 
prising: 

a public switched network comprising a switching system 
and a communication line circuit running from the 
switching system to a point of demarcation on the 
customer premises; 
a public wireless communication network comprising a 
mobile switching office in conununication with ^e 
switdiing system and a wireless base station trans- 
ceiver coupled to the mobile switching office; 
a communicatioD device at the customer premises; 
customer premises wiring connected to the communica- 
tion device and running to the point of demarcation; 
and 

a smart network interface device at the point of 
demarcation, wherein the smart network interface 
device conqirises: 

(a) a first coupling connected to the customer premises 
wiring; 

(b) a second coupling connected to the communication 
line circuit; 

(c) a wireless-to-landline interface providing a landline 
appearance port and two-way communication 
through the port via the pubUc wireless communi- 
cation network; 

(d) a switch, selectively (1) connecting the first cou- 
pling to the second coupling and (2) connecting tiie 
first coupling to the port; 

(e) a detector for sensing a fault on the communication 
line circuit; and 

(f) a contrc^er. responsive to the sensing of a line fault, 
for activating die switdi to connect the first coupling 
to the port and causing the wireless-to-landline inter- 
face to register as active witii the public wireless 
communication network; 

wherein call forwarding is activated with respect to the 
concununication line circuit of the public switched 
network in response to the registration of the 
wireless-to-landline interface, such that a call 
intended for the communication line circuit will be 
forwarded through the public wireless communica- 
tion network to Uie wireless-to-landline interface. 

11. A system as in claim 16, wherein tiie wireless-to- 
landline interface comprises: 

a wireless transceiver; and 

a landline interface, coupled to the wireless transceiver, 
providing signal or protocol conversions between sig- 
nal formats or protocols used by the wireless trans- 
ceiver and signal formats or protocols used on tiie 
customer premises wiring. 

12. A method comprising: 

detecting a fault in a wired line running from a public 

switched network to a customer premises; 
in response to the faidt detection, switching connection of 
customer premises communicadon line wiring from a 
connection to the line to a coupling to a wireless 
transceiver located at die customer premises; 
registering die wireless transceiver with a public wireless 
communication network, wherein the registering 
includes assigning a temporary directory number of the 
public wireless communication network for use in 
routmg incoming calls to the wireless transceiver; 



02/22/2004, EAST Version: 1.4.1 



5.751.789 



13 



14 



in response to the registration with the public wireless 
telephone network, activating call forwarding in the 
public switdied network and supplying the temporary 
directoy number to the public switdied network; and 

forwarding a call intended for the line through the public 
wireless netwCTk to the wireless transceiver using the 
temporary directory number. 

13. A method as in claim 12. wherein the public switched 
network comprises a landline telephone network. 

14. A method as in claim 12. wherein the public wireless 
network comprises a wireless telephone network. 

15. A method as in claim 14. wherein the wireless 
telephone network comprises a cellular telephone network. 

16. A method as in claim 12. wherein the wireless 
transceiver is an element of a network interface device, 
located at the customer premises and coupled between the 
customer premises wiring and the line. 

17. A method comprising: 

detecting a fault in a telephone line &om a public switched 
telq)hone network; 

in response to the fault detectioo. switching connection of 
customer premises telqphone wiring from a connection 
to the line to a coupling to a wireless tel^hone trans- 
ceiver located at the customer premises; 

registering the wireless telephone transceiver with a pub- 
lic wireless telephone network; 



in response to the registration with the public wireless 
telq>honc network, activating call forwarding in the 
public switched telephone network with regard to the 
line. 

s 18. A method as in claim 17. wherein: 

the st^ of registering the wireless telephone transceiver 
with a public wireless telephone network comprises 
assigning a temporary directory number to the wireless 
telq)hone transceiver, and 
the step of activating call forwarding conpises supplying 
the assigned temporary directory number to the public 
switched telephone network. 

19. A method as in claim 18. further comprising: 
detecting a call through &e pubUc switdied telephone 

network intended for the line; and 
forwarding the call intended for the line tfiroug^ the 
public wireless telephone network to the wirdess tdc- 
phone transceiver using the assigned temporary direc- 
20 tory number. 

20. A method as in claim 17. wherein the wirdess 
tdephone n^ork comprises a cellular td^hone network. 

21. A method as in claim 17. wherein the wirdess 
tdephone transceiver is an element of a networic interface 

25 device, located at the customer premises and coupled 
between the customer [n-emises telephone wiring and the 
line. 
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